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AIR DRYING WATERBORNE RESIN COMPOSITION 

The present invention refers to a waterbome resin composition, snch as a resin emulsion, 
dispersion or solution, comprising at least one ampMpMlic aii- drying dendritic polymer and at 
least one non-amphiphilic air drying resin, such as a short, medium or long oil alkyd. In fuither 
aspects the present invention refers to a method for producing said resin composition and the 
use of said amphiphilic dendritic polymer as dispersing resin. 

A waterbome coating or resin is one that is diluted with water before use. Even tliough tlie 
dominant volatile is water, most waterbome coatings contain some solvent. Latex coatings 
dominate the arcliitectural market, interior as well as exterior, with flat, semi-gloss and gloss 
coatinss. Waterbome systems are also used in industrial maintenance coatings based on water 
soluble or dispersible resin systems. A fiirther class include waterbome aUcj'ds and polyesters. 
Although no longer the principal class of resins used in coatings, allcyds are still very 
important and a wide range of types of alkyds are manufacnired. Whereas some non-drying 
alla'ds are used as plasticisers in lacquers or crosslinlced with melamine-fomialdehyde resins 
in baldng enamels, the majority are autoxidatively drying allcyds for use in coatings for 
ambient air drying and forced dr>'ing appUcations. The principal advantages of aHcyds are low 
cost and relatively foolproof apphcation characteristics. 

Waterbome alkyd and polyester resins have tj'pically terminal hydroxyl and carboxyl groups 
and an acid value of 40-60 mg KOH/g. hi order to malce such a resin reproducibly with a 
minimum risk of gelation, the reactivity of the different carboxyl groups must vary 
significantly. The use of tiimellitic anhydiide, neai- the end of the reaction at a lower 
temperature takes advantage of the liigher reactivity of the anhydride group. Aiiodier metliod 
uses for instance dimethylolpropionic acid, as part of the diol in maldng a polyester. The 
liighly hindered carboxylic acid esterfies more slowly than die carboxyl gi-oups fi-om for 
instance isophthalic and adipic acids. After carrymg out the reaction to the appropriate acid 
number, the alkyd or polyester is dissolved in for instance a glycol ether. An amine or 
ammonia, is used to neutrahse the acid gi-oups, pigment is dispersed in the resin solution, 
additives such as surfactants and driers are added, and the coating is reduced to application 
viscosity with water. The resin in the diluted coating is not in solution but forms aggi-egates 
swollen with solvent and water. The storage hfe of such systems is Imiited by theii" relatively 
facile hydrolysis, hnproved storage stability is often achie^^ed by addition of large amounts of 
surfactants, which, however, increase the moisture sensitivity of the diied coatings. 



Waterbome aUcyds as discussed above give comparable dr>'ing perfomiance to conventional 
and traditional solvent based alkyds. However, tliey are not widely used because fihn 
properties tend to be poorer than those of solvent based alkyds, especially in air drying 
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systems. Waterbome alkyds typicaUy. as disclosed above, have high acid values and are 
neutralised to be water dilutable while conventional alkyds have low acid values not yielding 
water dilutability if and when neutrahsed. Film formation occurs by the evaporation of 
volatiles followed by crosslinking thi-ough ambient autoxidative reactions or elevatsd 
temperature reactions. Solvents are used as for instance coalescent, that is to promote film 
formation and improve film quality. Relative humidity can have a significant impact on drying 
behaviour and film quality. Waterbome formulations that perform well when appUed under 
dry conditions may be deficient under high humidity conditions. The rate of water evaporation 
is much slower at high humidity, but solvent evaporation continues. Tliis results in solvent 
depletion during the critical phases of fihn formation and consequent poor fihn development. 
The slow loss of amine or ammonia, used to neutralise the liigh acid value, leads to short-term 
liigh sensitivity to water. Even in the fiilly dry fihns, the presence of um-eacted carboxyl 
groups leads to fihns having comparatively poor water resistance limiting their usefiihiess. 
Waterbome and solvent based aUcyds are thoroughly disclosed and discussed in "Surface 
Coatings Technology" Vol. VI "Waterbome and Solvent Based All^ds and their End User 
Applications", by N. Tuck, John Wiley and Sons © 2000 SITA Teclmology Ltd. 

Latex and water soluble polymers dry by mechanisms different to allcyd resins. A latex is 
composed of dispersed polymer particles in water, fihn formation occurs when the particles 
coalesce to estabUsh a continuous fihn. The particles must have a glass transition temperature 
(Tg) low enough to flow and adhere to each other at apphcation temperature. Coalescents act 
as temporary plasticisers during the film formation process, promoting Tg reduction and flow, 
then evaporating after fihn formation has occurred. The most common coalescents are slow 
evaporating glycol ethers and glycol ether esters. Glycols such as ethylene glycol or propylene 
glycol are commonly added for storage stabihty and resistance to freezing. 

The present invention disclose a novel waterbome resin composition, such as an air drying 
resin emulsion, dispersion or solution, comprising an amphipliiUc air drying dendritic polymer 
as dispersing resin for a non-amphiphilic air dryhig alkyd resm, such as a conventional allcyd- 
noraially used m solvent based systems, whereby disadvantages, disclosed above, with 
waterbome alkyds are eUminated or substantially reduced. 

The waterbome resin composition of the present invention comprises at least one amphipliihc 
air diying dendritic polymer, at least one non-amphiphiUc air diying resin, at least one drier 
initiating and/or promoting autoxidation, and water. Said resin composition may additionally 
comprise as optional components at least one anionic and/or nonionic siu^actant, and/or at 
least one coalescent agent. 
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The amphipliilic air dndng dendritic potymer is nonionic and self-emulsifying and is built up 
from a dendritic core polymer, having terminal liydroxyl groups, being chain extended by a 
combination of hydrophobic chains comprising an unsaturated carboxylic acid providing air 
drying properties and hydrophilic polyethylene glycol chains. The amphipliilic dendiitic 
polymer is in the resin composition used as a drying dispersing resin and stabiliser for 
emulsification of for instance conventional allcyd resins typically used in solvent based 
systems. 

The amphipliilic air drying dendritic polymer is nonionic and self-emulsif>'ing and is built up 
from a polyhydric dendritic core polymer having at least 4 temiinal hydrox}^ groups and thus a 
hydroxyl functionality (/) of at least 4, such as 8, 16, 32 or 64, at least one carboxyhc acid 
bonded to at least one and at most /-I said temiinal hydroxyl groups and at least one adduct, 
obtainable by addition of a monoallcylated polyethylene glycol to an anliydride of a 
dicarboxyhc acid, a dicai-boxylic acid or a diisocyanate, hkewise bonded to at least one and at 
most /I said terminal hj^droxyl groups. 

The dendritic core polymer of said amphiphilic dendritic polymer is in various embodiments a 
polyhydric dendritic polymer as disclosed in for nistance WO 93/17060, WO 93/1 S079, WO 
96/076SS, WO 96/12754, WO 99/00439, WO 99/00440, WO 00/56S02 and WO 02/40572. 
Said polyhydric dendritic core polymer is in said embodiments most preferably obtainable by 
addition of at least one di, tri or polyhydric monocarboxylic acid to a di, tri or polyhydric core 
molecule at a molar ratio yielding a polyhydric dendritic polymer comprising a core molecule 
and at least one branching generation bonded to said di, tri or polyhydric core molecule or is 
obtainable by ring opening addition of at least one oxetane of a di, tri or polyhydric conipotmd 
to a di, tri or polyhydric core molecule at a molar ratio yielding a polyhydric dendritic polymer 
comprising a core molecule and at least one brandling generation bonded to said di, tri or 
polyhydric core molecule. 

Said di, tri or polyhydric core molecule is most preferably a l,a)-diol, a 
5-liydroxy-l,3-dioxane, a 5-hydroxyaIlcyl-L3-dioxane, a 5-alkyl-5-hydroxyallc>4-l,3-dioxane, 
a 5,5-di(hydroxyaUcyl)-l,3-dioxane, a 2-aUc3d-l,3-propanediol, a 2,2-diaUcyl-L3-propanedioL a 
2-hydrox)'-l,3-propanediol, a 2-hydroxy-2-allc3d-l,3-propanediol, a 2-liydroxyaUcyl-2-ailcyl- 
-1,3 -propanediol, a 2,2-di(hydroxyalkyl)-L3-propanediol, a dinier, trimer or polymer of a said 
di, tri or polyhydric alcohol, or a reaction product betv^^een at least one aUcjdene oxide and a 
said di, tri or polyhydric alcohol or a said dimer, trimer or polymer. 

Said di, tri or polyhydric monocarboxyhc acid is most preferably 2,2-dimethylolpropionic 
acid, a,a-bis(hydroxymethyI)but>n:ic acid, a,a,a-tiis(hydroxymetliyl)acetic acid, 
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a,a-bis(hydroxymetliyl)valeric acid, a,a-bis(hydroxymethyl)propionic acid, a,P-dihydroxy- 
propionic acid and/or 3,5-diliydroxyben2oic acid. 

Said oxetane is most preferably a 3-aIlcyl-3-(hydroxyalkyl)oxetane, a 3,3-di(hydroxy- 
alkyl)oxetane, a 3-allcyl-3-(hydroxyall<:oxy)oxetane, a 3-alkylo-(hydroxyaIkoxyallcyl)oxetane 
or a dimer, truner or poljaner of a 3 -aUcyl~3 -(hydroxy allcyI)oxetaiie, a 
3,3-di(hydroxyall<yl)oxetaiie, a 3-alkyl-3-(hydroxyaUcoxy)oxetane or a 3-allcyl-3-(hydroxy- 
alkoxyallcyl)oxetane. 

Said unsaturated carboxylic acid, by reaction added to said polyhydric dendritic core polymer, 
is in various embodiments of the amphiphilic dendritic polymer an aliphatic linear or branched 
fatty acid having for instance 8-24 carbon atoms in its main carbon chain, such as tall oil fatty 
acid, soybean fatty acid, safflower fatty acid, sunflower fatty acid, cottonseed fatty acid, castor 
fatty acid, oleic acid, linoleic acid and/or Hnolenic acid. Further suitable imsaturated 
carboxylic acids are found among vinyhc acids, such as acrylic acid, methacryHc and/or 
crotonic acid used for instance in combination with one or more of said fatty acids. 

Said adduct, by reaction added to said polyhydric dendritic polymer, is preferably and 
advantageously built up from at least one monoalkylated polyethylene glycol having a 
molecular weight of at least 500, such as 500-2500 or 700-1500, and at least one linear or 
branched aliphatic, cycloaliphatic or aromatic dicarboxylic acid or con-esponding anliydride, 
such as adipic acid, azelaic acid, fumaric acid, maleic anliydride, phthalic acid or anhydride, 
isophthalic acid, tetrahydrophthalic anhydride, hexahydrophthalic anliydride, succinic acid or 
anhydride, and/or sebacic acid. Said monoalkylated polyethylene glycol is most preferably a 
monomethylated polyethylene glycol. 

Said at least one non-aniphipliilic alkyd resin included in the resin composition of the present 
invention is a short, medium and/or long oil air drying alkyd, such as a conventional alkyd 
resin typically used in solvent based resin compositions. 

The prefen*ed weight ratio ampliipliilic dendritic polymer to non-ampliiphilic resin is bel-\veen 
1:99 and 99:1, such as 50:50, 10:90, 20:80, 70:30, 90:10, 80:20 or 70:30. The most prefen'ed 
weight ratio is typically 20-30% by weight of the amphiphilic dendritic polymer and 70-80% 
by weight of the non-ampliipliilic resm. The ampliipliilic dendritic pohaiier can fuitliennore 
and advantageously be used as dispersing resin in pigment pastes. 

Said at least one drier included in the resin composition of the present invention is in 
embodiments preferably a metal drier, such as a Pb, Zr, Co, Li, K, Mn or Mg drier or 
combinations thereof and therewith, for instance as octoate and/or naphthenate, admixed in an 
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amount of for instance 0.01 - 0.3%, such as 0.05 - 0.1%, calculated as metal on solid resins, 
that is solid amphiphilic air drjdng dendritic polymer and solid non-ampliiphilic air drying 
resin. 

Said optional surfactant is, if present, suitably admixed in an amount of 1-15%, such as 2-10%, 
by weight calculated on said at least one amphiphilic air drying dendritic poljoner and said at 
least one non-amphiphilic air dr}dng resin. 

In a fuither aspect the present invention refers to a method for producing an air drying 
waterbome resin composition as disclosed above. Said method comprises 

i) mixing of said air drying dendritic polymer, said air diying resin and optionally said 
coalescent agent(s) at 40-S0°C, such as 50-70°C or 50-60°C, until a homogenous 
mixtui'e is obtained, 

ii) adding and admixing said drier and optionally said surfactant and/or other additives, 
such as neutrahsing, flow and levelling agents, 

iii) mixing of the ingredients at 40-'80'^C, such as 50-70°C or 50-60°C, during for instance 
10-60 minutes, such as 20-40 or 20-30 minutes, and 

iv) adding, slowly under vigorous stirring, warm, such as 40-80°C, SO-TO'^C or 50-60''C, 
water to requested final sohd content, such as 40-50%, and/or viscosity, while 
maintaining the temperature at 40-S0°C, such as 50-70°C or 50-60°C. 

A neutrahsing agent, such as an amine or ammonia, may be added to neutraUse residual acid 
groups in primarity said air drj'ing alkyd and/or said air drjong dendritic polymer. 

hi yet a further aspect the present invention refers to the use of said amphipliilic an* drying 
dendritic polymer, as herein disclosed, as water dispersing resin for non-amphipliilic air diying 
resms, such as said conventional aUcyds, and/or as dispersing resin for pigments and/or fillers. 

The amphiphilic air diying dendritic pol\aiier can be used as dispersing resin to prepare 
waterbome alkj^d coatings firom said conventional alkyd resins. Surfactant fi-ee or solvent fi-ee 
waterbome systems based on long, medium or short oil allcyds can be obtained. 

Without fi.uther elaboration, it is believed that one sldlled m the art can, using the preceding 
description, utilise the present invention to its fullest extent. The following prefeired specific 
embodiments are, therefore, to be construed as merely illustrative and not limitative of the 
remainder of the disclosure in any way whatsoever. In the following Examples 1-19 illustrate 
preparation of components included in the present mvention, embodiments of the present 
invention and comparative testing. 
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Example 1 : 
Example 2: 

Example 3 : 
Example 4: 
Example 5: 

Example 6: 
Example 7: 

Example 8: 
Example 9: 

Example 10: 
Example 11: 

Example 12: 

Example 13: 

Example 14: 

Example 15: 

Example 16: 

Example 17: 
Example 18: 



Synthesis of a polyalkoxylated adduct used in Example 2. 

Synthesis of an amphiphilic dendritic polymer, according to an embodiment 

of the invention, built up from a polyhydric dendritic core polymer, a fatty 

acid and the adduct obtained in Example 1 . 

Synthesis of a conventional medium long oil allcyd. 

Synthesis of a conventional short oil allcyd. 

Preparation of a surfactant free waterbome resin composition, according to an 
embodiment of the invention, comprising the product obtained in Example 2 
and a commercially available long oil allcyd. 

Preparation of a waterbome resin composition, according to . an embodiment 
of the invention, comprising the products obtained in Examples 2 and 3. 
Preparation of a coalescent agent free waterbome resin composition, 
according to an embodiment of the invention, comprising the products 
obtained in Examples 2 and 3. 

Preparation of a waterbome resin composition, according to an embodiment 
of the invention, comprising the products obtained in Example 2 and 4. 
Preparation of a coalescent agent free waterbome resin composition, 
according to an embodiment of the invention, comprising the products 
obtamed in Examples 2 and 4. 

Preparation of a pigment paste comprising the product obtained in Example 2. 
Preparation of a white paint using the resin composition of Example 5 and the 
pigment paste of Example 10. 

Preparation of a wliite paint using the resin composition of Example 6 and the 
pigment paste of Example 10. 

Preparation of a white paint using the resin composition of Example 7 and the 
pigment paste of Example 10. 

Preparation of a white paint using the resin composition of Example 8 and the 
pigment paste of Example 10. 

Preparation of a white paint using the resin composition of Example 9 and the 
pigment paste of Example 10. 

Evaluation of diying characteristics and film properties of resin compositions 
obtained in Examples 5-7 compared to solvent based allcyds according to 
Examples 3 and 4. 

Evaluation of diying characteristics and fihn properties of the white paints 
obtained i Examples 12-16. 

Preparation of a coalescent agent and surfactant free waterbome resin 
composition, according to an embodiment of the invention, comprising the 
products obtained in Example 2 and a the commercially available long oil 
used in Example 5. 
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Example 19: Comparative example outside the scope of the invention. Emulsification of 
the medium oil alkyd obtained in Example 3 without using the amphiphilic 
dendritic polymer Example 2, but using the same additive package used in the 
Example 6. 

Example 1 

618 g of a monomethylated polyethylene glycol (molecular weight 750 g/mole) was charged in 
a 1 1 reaction flask, equipped with stirrer, and heated to 100°C. Vacuum was now applied and 
.the temperature increased to 120°C and 1S.2 g.of succinic anhydride was added. The reaction 
was stopped after approximately 30 minutes, when an acid number of 66 mg ICOH/g was 
reached, by cooling to room temperature. The final product was at room temperature a 
semi-crystalline solid. 

Example 2 

Step 1 : 246 g of Boltom'^ H20 (hydroxyfunctional dendritic polyester, Perstorp Specialty 
Chemicals AB, Sweden) and 440 g of sunflower fatt>^ acid was charged in a 1 1 reaction flask, 
equipped with stirrer and a Dean Stark water trap, and heated to 125°C. 0.68 g of benzoic acid, 

0.07 g of Fascat® 4100 (esterification catalyst) and xylene was now added and the temperature 
was increased to 190°C and kept for about 5 hours. The acid number was after said 5 hours 2.5 
mg KOH/g and X5dene was removed under vacuum. The reaction was stopped by coolmg to 
room temperature. 

Obtained product had a hydroxyl value of 62 mg KOH/'g and a viscosity of 1.84 Pas at 23 °C. . 

Step 2 : 340 g of the product obtained in Step 1 and 200 g of the adduct obtained in Example 1 
were charged in a 1 1 reaction flask, equipped with stirrer and a Dean Stark water trap. The 

reaction mixture was heated to 180°C and xylene and 0.05 g of Fascat® 4100 (esterification 
catalyst) were added to the reaction mixture. The reaction was stopped when an acid value of 
S.5 mg KOH/g was reached. Xylene was removed under vacuum, the product cooled to 90°C 
and 25 g of distilled water was added. 

Obtained ampliiplailic air diymg dendritic polymer was a liquid at room temperature having a 
viscosity of 12 Pas and a final acid value of 5.7 mg KOH/g, The average molecular weight was 
10032 g/mol. 
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Example 3 

942 g of soybean fatty acid was charged in a 2 1 reaction flask, equipped with stin-er, a Dean 
Stark water ti*ap and nitrogen purge, and the temperature was raised to 160°C. 207 g of 
pentaerytliritol, 394 g of phthahc anliydride and xylene (azeotropic solvent) were under 
nitrogen blanket charged to the reactor and the temperature raised to 240°C. The reaction was 
allowed to continue until an acid value below 15 mg KOH/g was reached. The product was 
cooled to room temperature. 

Obtained alkyd had a final acid value of 7 mg KOH/g, a hydroxy!, value of 134 mg KOH/g and 
an oil length of 62.9% (as triglyceride). 

Example 4 

574 g of soybean fatty acid was charged in a 2 1 reaction flask, equipped with stin*er, a Dean 
Stark water trap and nitrogen purge, and the temperature was raised to 160°C. 45 g of 
pentaerythiitol, 462 g of trimethylolpropane, 508 g of phthalic anliydride and xylene 
(azeotropic solvent) were under nitrogen blanlcet charged to the reactor and the temperature 
raised to 240°C. The reaction was allowed to continue until an acid value below 15 mg KOH/g 
was reached. The product was cooled to room temperature. 

Obtained aUcyd had a fmal acid value of 15 mg KOH/g, a hydroxyl value of 120 mg KOH/g 
and an oil length of 40% (as triglyceride). 

Example 5 

40 g of the amphiphilic dendritic polymer obtained in Example 2, 160 g of a commercially 
available tall oil long oil allcyd resin (Duramac® 301-2007, McWorther Inc.) having an oil 
length of 82% (as triglyceride), 10 g of dipropylene glycol methyl etlier and 11 g of 
dipropylene glycol «-butyl etlier were charged in a 1 1 laboratory flask equipped with a stiner. 
The mixtiu-e was heated to 60°C and maintained at this temperature. The mixture was stiiTed 
until homogeneity was obtained and then adjusted to pH 7.5 by addition of 
dimethylethylamine. 4 g of a Co/Li/Zr drier (Additor^ VXW 6206, Solutia Inc.) was now 
added and stirring was allowed to continue for a further 10 minutes. 319 g of demineralised 
warm (50°C) water was now slowly added over a period of 15 muiutes and stin'ing was 
allowed to continue for a fizrther 20 minutes. Obtained emulsion was finally cooled to room 
temperature under stirring. 
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Obtained emulsion (waterbome air diying resin composition) had a solid content of 3S% and a 
viscosity of 150 mPas at IS^'C. The emulsion was stable for at least 1 week at 50°C and at least 
6 months at room temperature. 

Example 6 

60 g of the amphiphilic dendritic polymer obtained in Example 2, ISO g of the medium oil 
allcyd obtamed in Example 3, 7.5 g of dipropylene glycol methyl ether and 10 g of dipropylene 
glycol n-butyl ether were charged in a 1 1 laboratory flask equipped with a stirrer. The mixtiue 
was heated to 60X and maintained at this temperature. The mixture was stin'ed imtil 
homogeneit)' was obtained and then adjusted to pH 7.5 by addition of dimethylethylamine and 
6 g of a nonionic surfactant (Triton XI 00) was added and admixed. 4 g of a Co/O^i/Zr drier 
(Additor^* VXW 6206, Solutia hic.) was now added and stirring w^as allowed to continue for a 
fuitlier 10 minutes. 236 g of deminerahsed wami (50°C) water was now slowly added over a 
period of 15 minutes and stirring was allowed to continue for a farther 20 minutes. Obtained 
emulsion was finally cooled to room temperature under stirring. 

Obtamed emulsion (waterbome ah drying resin composition) had a soUd content of 38% and a 
viscosity of 100 mPas at 23 °C. The emulsion was stable for at least 2 weeks at 50°C. 

Example 7 

60 g of the amphiphilic dendritic polymer obtained m Example 2 and ISO g of the medimn oil 
alkyd obtained in Example 3 were charged in a 1 1 laboratory flask equipped with a stiirer. The 
mixture was heated to 60°C and maintauied at tliis temperature. The mixture was stirred mitil 
homogeneity was obtained and then adjusted to pH 7.5 by addition of dimethylethylamine and 
12.5 g of a nonionic surfactant (Triton XI 00) was added and admixed. 4 g of a Co/Li/Zr drier 
(Additol® VXW 6206, Solutia Inc.) was now added and stirring was allowed to continue for a 
fiirther 10 minutes. 243 g of deminerahsed wami (50'"C) water was now slowly added over a 
period of 15 minutes and stirrmg was allowed to continue for a further 20 minutes. Obtamed 
emulsion was finally cooled to room temperature under stirring. 

Obtained emulsion (waterbome air drying resin composition) had a solid content of 50% and a 
viscosity of 200 mPas at 23^C. The emulsion was stable for at least 2 weeks at 50°C. 

Example 8 

60 g of the amphiphilic dendritic polymer obtamed in Example 2, ISO g of the short oil allcyd 
obtained in Example 4, 7.5 g of dipropylene glycol methyl ether and 10 g of dipropylene 
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glycol «-butyl ether were charged in a 1 1 laboratory flask equipped with a stirrer. The mixtui-e 
was heated to 60**C and maintained at this temperature. The mixtiu^e was stirred xmtil 
homogeneity was obtained and then adjusted to pH 7.5 by addition of dimethylethylaniine and 
6 g of a nonionic surfactant (Triton XI 00) was added and admixed. 4 g of a Co/Li/Zr 
(Additol® VXW 6206, Solutia Inc.) was now added and stuTing was allowed to continue for a 
fiirfher 10 minutes. 239 g of deminerahsed warm (50°C) water was now slowly added over a 
period of 15 minutes and stirring was allowed to continue for a further 20 minutes. Obtained 
emulsion was finally cooled to room temperature under stirring. 

Obtained emulsion (waterbonie air drying resin composition) had a soUd content of 4S% and a 
viscosity of 100 mPas at 23°C. The emulsion was stable for at least 1 week at 50°C. 



Example 9 

60 g of the amphiphLHc dendritic polymer obtained in Example 2 and 180 g of the short oil 
allcyd obtained in Example 4 were charged in a 1 1 laboratory flask equipped with a stiirer. The 
mixture was heated to 60°C and maintained at this temperature. The mixture was stin-ed until 
homogeneity was obtained and then adjusted to pH 7.5 by addition of dimethylethylamine and 
12.5 g of a nonionic surfactant (Triton XlOO) was added and admixed. 4 g of a Co/Li/Zr drier 
(Additol® VXW 6206, Solutia Inc.) was now added and stirring was allowed to continue for a 
further 10 minutes. 243 g of demineralised waiin (50''C) water was now slowly added over a 
period of 15 minutes and stirring was allowed to continue for a fluther 20 minutes. Obtained 
emulsion was fmally cooled to room temperature under stirring. 

Obtained emulsion (waterbome air drj'ing resin composition) had a soUd content of 50% and a 
viscosity of 150 mPas at 23°C. Tlie emulsion was stable for at least 1 week at 50°C. 

Example 10 

48 g of the amphiplailic polymer obtained in Example 2 was charged in a 1 1 laboratoi-y flask 
equipped with stirrer. 5 g of dipropylene glycol n-butyi ether and 15 g of a partially neutralised 
aUcylammonium salt of a polycarboxylic acid polymer and a polydimethylsiloxaiie (Lactimon® 
WS, Dow Inc.) were added under stimng. 210 g of wann (50^C) water was added over a 
period of 15 minutes. 25 g of obtained emulsion was charged in a liigh speed dissolver and 75 

g of Ti02 (Kronos^^ 2310, Kronos GmbH) was added during 15 minutes. Dissolving was 
allowed to continue for a flirther 30 minutes. 



Obtained pigment paste had a viscosity of 15 Pas at 23°C and a solid content of 7S%. 
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Example 11 

45 g of the emulsion obtained in Example 5 was charged in a 1 1 laboratory flask, equipped 
with a stin-er, and mixed with 55 g of the pigment paste obtained in Example 10. The mixture 
was stirred for 30 minutes at room temperature. Obtained white paint was stored for 24 hours 
before evaluation of drying and otlier properties. 

Obtained white paint, comprising a waterbome air diying resin composition, had a soUd 
content of 60%, a pigment to resin ratio of 1.9:1 and a viscosity of 150 mPas at 23°C. 

Example 12 

45 g of the emulsion obtained in Example 6 was charged in a 1 1 laboratory flask, equipped 
with a stirrer, and mixed with 55 g of the pigment paste obtained in Example 10. The mixture 
.was stirred for^SO minutes at room temperature. Obtained white paint was stored for. 24 hours 
before evaluation of diying and otiaer properties. 

Obtained white paint, comprising a waterbome air drying resin composition, had a solid 
content of 65%, a pigment to resin ratio of 1.6: 1 and a viscosit>' of 150 niPas at 23°C. 

Example 13 

45 g of the emulsion obtamed in Example 7 was charged in a 1 1 laboratory flask, equipped 
with a stirrer, and mixed with 55 g of the pigment paste obtained in Example 10. The mixture 
was stirred for 30 minutes at room temperature. Obtained white paint was stored for 24 hours 
before evaluation of drying and other properties. 

Obtained white paint, comprising a waterbome air dr>dng resin composition, had a solid 
content of 65%, a pigment to resin ratio of 1.6:1 and a viscosity of 150 mPas at 23°C. 

Example 14 

45 g of the emulsion obtained in Example 8 was charged in a 1 1 laboratoiy flask, equipped 
with a stuTer, and mixed with 55 g of the pigment paste obtained in Example 10. The mixture 
was stiji-ed for 30 minutes at room temperature. Obtained white paint was stored for 24 hours 
before evaluation of diying and other properties. 

Obtained wliite paint, comprising a waterbome air drjang resin composition, had a solid 
content of 65%, a pigment to resin ratio of 1.6:1 and a viscosity of 200 mPas at 23^C. 
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Example 15 

45 g of the emulsion obtained in Example 6 was charged in a 1 1 laboratory flask, equipped 
with a stirrer, and mixed with 55 g of the pigment paste obtained in Example 10. The mixture 
was stirred for 30 minutes at room temperature. Obtauied white paint was stored for 24 hours 
before evaluation of drying and other properties. 

Obtained white paint, comprising a waterbome air drying resin composition, had a solid 
content of 65%, a pigment to resin ratio of 1 .6:1 and a viscosity of 150 mPas at 23'^C. 

Example 16 

The drying properties of the emulsions, waterbome air drying resin compositions., obtained in 
Examples 5-9 were determined in a Beck Koller™ tester (Sheen Instmment, UK). The 
hardness was measured as pendulum hardness and expressed as Konig seconds. 

The alkyd resins obtained m Examples 3 and 4 (Ref 1 and 2) were dissolved in xylene and 
used as references. The same drier and the same amount of drier as in the waterbome resin 
compositions were used and the same evaluations were performed. 



Drying Time: 





Ref. 1 


Ref. 2 


Ex. 5 


Ex. 6 


Ex. 7 


Ex. 8 


Ex. 9 


Dry film, }i.m 


50-60 


50-60 


50-60 


50-60 


50-60 


50-60 


50-60 


Tack free, hrs 


12,5 


4,5 


5,5 


2 


1,5 


5 


4 


Through dry, hrs 


>24 


14 


20,5 


6 


5,5 


22 


21 



Pendulum Hardness: 





Ref. 1 


Ref. 2 


Ex. 5 


Ex. 6 


Ex. 7 


Ex. 8 


Ex. 9 


Dry fihn, |.im 


50-60 


50-60 


50-60 


50-60 


50-60 


50-60 


50-60 


2 days, Konig sees. 


14 


21 


25 


16 


16 


7 


7 


4 days, -"- 


14 


32 


25 


15 


15 


8 


9 


7 days, -"- 


14 


36 


25 


15 


15 


9 


9 


10 days, -"- 


16 


42 


24 


14 


14 


S 


8 


14 days, -"- 


IS 


46 


24 


14 


14 


8 


8 



Example 17 



The drying properties of the wliite paints obtained in Examples 11-15 were deteiTnined on a 
Beck KoUer™ tester (Sheen Instrument, UK). The gloss, at 20° and 60°, was detemiined after 
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4S hours of drying and the hardness was measured as pendulum hardness and expressed as 
Konig seconds. All paints were coated at a wet film thickness of 120 |im. 



Drying Time and Gloss: 





Ex. 11 


Ex. 12 


Ex. 13 


Ex. 14 


Ex. 15 


Tack free, hrs 


3,5 


0,4 


0,4 


2,5 


2,4 


Through dry, hrs 


18 


4 


4 


16 


16 














Gloss 20° 


40 


54 


61 


22 


48 


Gloss 60° . . . 


75 


88 


89 


66 


75 



Pendulum Hardness: 





Ex. 11 


Ex. 12 


E.X. 13 


Ex. 14 


Ex. 15 


2 days, Konig sees. 


25 


16 


16 


7 


7 


4 days, -"- 


25 


15 


15 


S 


9 


7 days, -"- 


25 


15 


15 


9 


9 


10 days, -"- 


24 


14 


14 


8 


S 


14 days, -"- 


24 


14 


14 


8 


8 



Example IS 



40 g of the amphiphilic dendritic polymer obtained in Example 2 and 160 g of a commercially 
available tall oil long oil allcjd resin (Duramac® 301-2007, McWorther Inc.) having an oil 
length of 82% (as triglyceride) were charged in a 1 1 laboratoiy flask equipped with a stirrer. 
The mixture was heated to 60° C and maintained at this temperature. The mixture was stirred 
until homogeneity was obtained and then adjusted to pH 7.5 by addition of 

dimethylethylamine. 4 g of a Co/Li/Zr drier (Additol® VXW 6206, Solutia Inc.) was now 
added and stirring was allowed to continue for a further 10 minutes. 450 g of demineralised 
warm (50°C) water was now slowly added over a period of 15 minutes and stining was 
allowed to continue for a further 20 minutes. Obtained emulsion was then cooled to room 
temperature under stirring. 

Obtained emulsion (waterbome air dr>dng resin composition) had a solid content of 30% and a 
viscosit}' of 300 mPas at 23°C. The emulsion was stable for at least 6 months at room 
temperature. 

Example 19 

240 g of the medium oil aUq^d obtained in Example 3, 7.5 g of dipropylene glycol methyl ether 
and 10 g of dipropylene glycol ;z-butyl ether were charged in a 1 1 laboratoiy flask equipped 
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with a stirrer. The mixture was heated to 60°C and maintained at this temperature. The mixture 
was stirred until homogeneity was obtained and then adjusted to pH 7.5 by addition of 
dimetliylethylamine and 6 g of a nonionic surfactant (Triton XI 00) was added and admixed. 4 
g of a Co/Li/Zr drier (Additol® VXW 6206, Solutia Inc.) was now added and stiiTing was 
allowed to continue for a further 10 minutes. 236 g of demineraUsed warm (50°C) water was 
now slowly added over a period of 15 minutes and stirring was allowed to continue for a 
further 20 minutes. Obtained emulsion was finally cooled to room temperature under stirring. 



Obtained emulsion separated within 15 minutes at room temperatui'e. 
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CLAIMS 

1. An air drying waterbome resin composition comprising at least one amphipliilic air 
drying dendritic polymer, at least one non-amphiphilic air drying resin, at least one drier 
initiating and/or promoting autoxidation, water and optionally at least one anionic and/or 
nonionic surfactant and/or at least one coalescent agent 

characterised in, that said at least one ampliiphilic air diying dendritic polymer 
is built up from a polyhydric dendritic core polymer having at least 4 terminal hydroxyl 
gi'oups and thus a hydroxyl functionality (/) of at least 4, such as S,.16 or 32, and at least 
one unsaturated cai'boxylic acid bonded to at least one and at most /-I said teraiinal 
hydroxyl gi*oup(s) and at least one adduct, obtainable by addition of at least one 
monoaUcylated polyethylene gl^^col to at least one dicarboxylic acid or at least one 
con*esponding anhydride and/or at least one diisocyanate, bonded to at least one and at 
most/-! said terminal hydroxyl group(s), and that said at least one non-amphipliiUc air 
drying resin is a short, mediimi or long oil air drying alkyd. 

2. An air drying waterbome resin composition according to Claim 1 
characterised in, that said polyhydric dendritic core polymer is obtainable by 
addition of at least one di, tri or polyhydric monocarboxyhc acid to a di, tri or polyhydric 
core molecule at a molar ratio yielding a polyhydric dendritic polymer comprising a core 
molecule and at least one branching generation bonded to said di, tri or polyhydric core 
molecule. 

3. An air drj'ing waterbome resin composition according to Claim 1 
characterised in, that said polyhydric core dendritic poljoner is obtainable by 
ring opening addition of at least one oxetane of a di, tri or polyhydric compound to a di, 
tri or polyhydric core molecule at a molar ratio yielding a polyhydric dendritic polymer 
comprising a core molecule and at least one branching generation bonded to said di, tri or 
polyhydric core molecule. 

4. An air diying waterbome resin composition according to any of the Claims 1-3 
characterised in, that said at least one monoaUcylated polyethylene glycol has a 
molecular weight of at least 500, such as 500-2500 or 700-1500. 

5. An air diying waterbome resin composition according to any of the Claims 1 -4 
characterised in, that said at least one monoaUcylated polyethylene glycol is a 
monomethylated polyethylene glycol. 

6. An air drj'ing waterbome resin composition according to any of the Claims 1-5 
characterised in, that said at least one dicarboxylic acid or anhydride is at least 
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one linear or branched aliphatic, cyclo aliphatic or aromatic dicarboxyhc acid or 
anhydride, such as adipic acid, azelaic acid, fLimaric acid, maleic anhydride, phtlialic acid 
or anhydride, isophthalic acid, tetrahydrophthalic anhydride, hexahydi'ophtlialic 
anhydride, succinic acid or anhydride and/or sebacic acid. 

7. An air drying waterbome resin composition according to any of the Claims 1-6 
characterised in, that said at least one unsaturated carboxylic acid is an 
aliphatic linear or branched fatty acid having 8-24 carbon atoms in its main carbon chain. 

8. An air diying waterbome resin composition according to any of the Claims 1-7 
characterised in, that said at least one unsaturated carboxylic acid is tall oil 
fatty acid, soybean fatty acid, safflower fatty acid, sunflower fatty acid, cottonseed fatty 
acid, castor fatty acid, oleic acid, linoleic acid and/or linolenic acid. 

9. An air drying waterbome resin composition according to any of the Claims 1-S 
characterised in, a weight ratio said air drying dendritic polymer to said air 
drying alkyd of between 1:99 and 99:1, such as 50:50, 10:90, 20:80, 70:30, 90:10, 80:20 
or 70:30. 

10. An air drying waterbome resin composition according to any of the Claims 1-10 
characterised in, that said at least one drier is at least one metal drier, such as a 
Pb, Zr, Co, Li, K, Mn or Mg drier or a combination thereof or therewith. 

11. An air drying waterbome resin composition according to any of the Claims 1-10 
characterised in, that said at least one metal drier is present in an amount of 
0.01-0.3%, preferably 0.05-0.1%, calculated as metal on solid resins. 

12. An air drying waterbome resin composition according to any of the Claims 1-11 
characterised in, that said optional at least one surfactant is present in an 
amount of 1-15%, such as 2-10%, by weight calculated on soUd resins. 

13. A method of producing an air drying waterbome resin composition according to any of 
the Clauns 1-12 characterised in, that said method comprises 

i) mixing of said at least one air drying dendritic polymer, said at least one air diymg 
allcyd and optionally at least one coalescent agent at 40-80°C, such as 50-70*'C or 
50-60°C, until a homogenous mixture is obtained, 

ii) adding and admixing said at least one drier and optionally said at least one 
surfactant and/or other additives, 

iii) mixing said ingredients at 40-80°C, such as 50-70°C or 50-60°C, during 10-60 
minutes, such as 20-40 or 20-30 minutes, and 
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iv) adding, slowly under vigorous stirring, warm, such as 40-80°C, 50-70*^0 or 
50-60°C, water to requested final solid content and/or viscosity . 

14. A method according to Claim 13 characterised in, that a neutralising agent, 
such as an amine or ammonia, is added to neutralise residual acid groups in said air 
drying alkyd and/or said air drying dendritic polymer. 

15. Use of an aniphiphilic air drying dendritic polymer according to any of the Claims 1-9 as 
water dispersing resin for a non-amphiphilic air drying resin, such as a short, mediimi 
and long oil alkyd. 

16. Use of an amphiphilic air drying dendritic polymer according to any of the Claims 1-9 as ' 
dispersing resin for pigments and/or fillers. 
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